Morphological and behavioural effects of granule cell degeneration induced by intrahippocampal fluid injections in intact and fimbria-fornix lesioned rats.
This study was aimed at determining whether granule cell degeneration induced by intragyral injections of a neutral fluid (0.9% NaCl with 0.6% glucose, pH 7.0, 2 sites per hippocampus, 2 microliters/site, 1 microliter/min) produced behavioural deficits in rats which, 2 weeks prior to the injections had received either fimbria-fornix lesions or sham-operations. In both sham-operated and lesioned rats, we found such injections to induce a comparable, topographically-limited loss of granule cells in the dorsal leaf of the dentate gyrus and, in the close vicinity of the degeneration area, a severe shrinkage of the molecular layer with concomitant morphological reorganizations (e.g. acetylcholinesterase reaction products were distributed uniformly throughout the molecular layers of sham-operated rats). While the fimbria-fornix lesions produced classically reported behavioural deficits (hyperactivity in both a familiar and an unfamiliar environment. reduced T-maze alternation rates and impaired radial-maze performance), we could not detect adversive effects of the granule cell degeneration on either of these variables in sham-operated and lesioned rats. Our data suggest that limited granule cell degeneration induced by intragyral fluid injections has no effect on locomotor activity, spontaneous alternation and spatial learning. Therefore, we may also infer that the granule cell damage observed after an intragyral implantation of a fetal neural cell suspension does probably not account for the behavioural deficits which, in some experiments, have been found in fimbria-fornix lesioned rats bearing intragyral cell suspension grafts.